The main objective of this study was to compare the aeration level of ring shaped breads, produced from flour made from different winter wheat varieties with different glutenins composition. Analysis of the qualitative and quantitative composition of low molecular weight glutenins (LMW-glutenins), high molecular weight glutenins (HMW-glutenins) and wheat gluten protein fractions α-, γ-, ω-gliadins was performed by electrophoresis in polyacrylamide gel using sodium dodecyl sulphate polyacrylamide gel electrophoresis (SDS-PAGE). For qualitative evaluation of HMW-glutenin subunits, the obtained electrophoregrams were compared with the standard electrophoretic spectrums of the glutenin components presented in the catalogue. In particular, the indirect acoustic echolocation method can be applied in measurements of the structures of ring shaped breads. Correlations between wheat gluten fractions and some quality parameters characterizing the raw grain material show that HMW-glutenins have the strongest influence on the wheat flour baking properties, and the acoustic method allowed us to assess the quality of ring shaped breads according to the amount of water absorbed and the nature of swelling. This made it possible to classify the ring shaped breads into three quality categories: good (the amount of water absorbed from 37.5 to 50.75 relative units), medium (the amount of water absorbed from 2.54 to 6.28 and from 23.45 to 24.91 relative units), and poor (the amount of water absorbed from 3.6 to 14.7 relative units). According to the specific HMW-glutenin components, it is possible to select the best quality wheat varieties for flour production which could be recommended for ring shaped breads production.
Introduction
By the interaction of wheat flour with water during the mixing of dough intended for ring shaped bread making, the gluten forms a visco-elastic network capable of trapping and retaining gas bubbles (Campbell, Martin, 2012) . In modern accelerated-time processes, the bubbles incorporated during mixing have an effect on the texture of the bread/biscuit-like product known as ring shaped bread in East Europe (Saeleaw, Schleining, 2011) . The unique properties of a gluten network, which contributes to the elasticity and extensibility of dough, result from the unusual biochemical properties of the gluten proteins. Gluten proteins consist of monomeric gliadins and polymeric glutenins. Gliadins and the glutenins differ in molecular weight, structure and physical properties (Costa et al., 2013) . Glutenin like gliadin is quite hydrophobic but it has a very different molecular structure. The baking properties of flour therefore depend on the quality and quantity of gluten (Sciarini et al., 2010) . The high molecular weight-glutenin subunits (HMW-GS) play an important role in determining the functional properties of wheat dough. Previous investigations showed that the quality of many bakery products depends on their level of aeration, which could be evaluated by measurement of the total amount of water absorbed and the water absorption dynamics by using an acoustic echolocation method (Juodeikiene et al., 2006) . The type of mechanical dough aeration and gas retaining ability of the dough during processing and subsequent proofing and baking stages have been investigated by Peighambardoust et al. (2010) , and it was shown that rotational speed in the system influences the aeration and gas holding ability of the dough during proofing and the baking processes. It is
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The relationship between wheat baking properties, specific high molecular weight glutenin components and characteristics of varieties explained by the fact that higher shear rates could break up the gluten network which had a negative influence on the gas retaining ability. Examination of the relationship between protein fractions of wheat gluten and the quality of ring shaped breads by the acoustic echolocation method has been helpful in the determination of the changes that occur in the physical structures by using different qualities of flour. The structure of baked products, like ring shaped breads, depends to a large extent on the decisive characteristics of dough which is revealed as in rheological and structural properties (Wieser, 2007) . Dough density is considered to indicate the changes in the amount of gas entrapped into the dough mechanical development (Romano et al., 2013) . Dynamic dough density measurements can distinguish the effects of various dough formulations and processing factors on the production and retention of carbon dioxide gas during proofing (Verheyen et al., 2014) . In cereal processing, the company "Brabender" (Germany) has offered a methodology using a farinograph for the evaluation of flour baking properties by valuating a parameter by a quality number as well as a mixing behaviour of dough by different parameters: development time, stability and degree of softening (López, 2014) . Among these parameters the quality number is the best to characterize the wheat baking properties. According to the dough stability parameter it is possible to forecast the dough development time by evaluating different specifics of certain wheat baked goods. Growing values of the quality number parameters are stipulated by decreasing values of dough softening. Reviewed scientific studies by Бегеулов (1997) have identified a strong inverse correlation between the quality number and the degree (r = −0.78÷−0.92) of dough softening. Thus, dough mixing characteristics allow for impartial evaluation of wheat flour baking properties and can forecast the quality of baked goods (Barak et al., 2013 a) . To our knowledge, there are no published data how the traditional farinograph method is related to the dough aeration and gas holding ability in baked goods not to mention in ring shaped breads. Furthermore, it is not known how different gluten structures from different winter wheat genotypes could retain enough air bubbles by ring shaped breads processing. These products are produced from dough with a low moisture content and are subject to quite long fermentation processes and have therefore a specific texture.
Therefore, the main objectives of this study were to analyse gluten composition of different wheat varieties, to evaluate the influence of flour made from different wheat cultivars on aeration level of ring shaped breads, and to apply new indirect acoustic echolocation method for the measurement of structure of ring shaped breads.
Materials and methods
Wheat samples. Spring ('Munk') and winter ('Portal', 'Širvinta 1', 'Marabu', 'Kosack' and 'Zentos') (SDS-PAGE) and electrophoresis comparison analysis. Analysis of the qualitative and quantitative composition of low molecular weight (LMW), high molecular weight (HMW)-glutenins and wheat gluten protein fractions α-, γ-, ω-gliadins was performed using SDS-PAGE and the composition of the HMW-glutenin fraction which has been previously described by Lesage et al. (2012) . Electrophoresis was performed in the lower separating and upper concentrating polyacrylamide gels, gels thickness 1.5 mm (Payne et al., 1980; Galova et al., 1998) by an apparatus Multigel-Long (Sigma, Germany). For qualitative evaluation of HMWglutenin subunits, the obtained electrophoregrams were compared with the standard electrophoretic spectrums of the glutenin components presented in the catalogue.
Analysis of quantitative composition of wheat gluten protein fractions by SDS-PAGE. The analysis of α-, γ-, ω-gliadins and low molecular weight (LMW) and high molecular weight (HMW)-glutenins was carried out by SDS-PAGE. For the analysis of the quantitative composition of proteins, 10 mg of the milled (Laboratory Mill 3100, Perten Instruments, Sweden) sample were treated with 1 mL of 10% SDS solution and heated for 30 min in a boiling water bath. The solution was centrifuged, the obtained supernatant was diluted in mass 3:1 ratio with buffer solution, and heated again for 3-4 min. For electrophoresis, 12% separating and 4% concentrated gels were used in a Protean TM II apparatus (Bio-Rad Laboratories Inc., USA).
The composition of the HMW-glutenin fraction was additionally investigated by electrophoresis according to the method of Payne (Payne et al., 1980; Payne, 1986) . For the analysis, an 8 mg sample was obtained by grinding a single grain in a porcelain mortar, and put into a 1-1.5 ml centrifuge tube. Buffer solution (0.2 ml) was added and extracted with a solution prepared by mixing 10 ml of buffer solution, 4.2 ml of distilled water and 0.75 ml of 2-mercaptoetanol was extracted for 2 h at room temperature. The extract was boiled for 2 min and centrifuged. The sample prepared in this way was used for protein fractioning. Electrophoresis was performed in the lower separating and upper concentrating polyacrylamid gels (thickness 1.5 mm) (Galova et al., 1998) by an apparatus MultigelLong (The leading edge in electrophoresis. Protein; Sigma, Germany). For qualitative evaluation of HMWglutenin subunits, the obtained electrophoregrams were compared with the standard electrophoretic spectrums of glutenin components presented in the catalogue (Payne, Lawrence, 1983) .
High molecular weight (HMW)-glutenins quality evaluation. Composition of HMW-glutenins was evaluated by using Payne et al. (1980) catalogue. According to the catalogue, gene loci of the HMWglutenins are denoted Glu-A1, Glu-1B and Glu-1D. Proteins subunits are denoted: 0, 1, 2*, 2 + 12, 5 + 10, ISSN 1392 -3196 Zemdirbyste-Agriculture Vol. 102, No. 2 (2015 231
Glu-1D (5 + 10) and Glu-1D (2 + 12) by relevance for grain production (baking quality) are rated in 7 and 6 quality points. Quality traits. In the course of the experiment, wheat flour quality parameters were determined. Crude protein content was determined according to ICC 105/2 method (1994). The organic matter of the sample was oxidized with concentrated sulphuric acid in the presence of a catalyst: the product of the reaction (NH 4 ) 2 SO 4 was treated by alkali; free ammonia was distilled and titrated. Crude protein is a conventional was expressed for the total content of nitrogenous compounds of the analysed product, calculated by multiplying the corresponding total nitrogen content by an conventional factor. Gluten content and quality was identified according to ICC 155 method (1994) . Gluten separated from whole wheat meal or wheat flour by the Glutomatic equipment was centrifuged to force wet gluten through a specially constructed sieve under standardized conditions. The total weight of the gluten was defined as gluten quantity. The percentage of wet gluten remaining on the sieve after centrifugation was defined as the gluten index. If the gluten is very weak all of the gluten may pass through the sieve, the gluten index is 0. When nothing passes through the sieve, the index is 100. Wet gluten in wheat flour is a visco-elastic substance made of gliadin and glutenin, which is obtained by means of the specified method contained in this international standard. The gluten index was a measure of the gluten characteristics, which indicates whether the gluten is weak, normal or strong. Sedimentation value was analyzed according to ICC 116/1 method (1994). Swelling of the gluten fraction of flour in lactic acid solution affects the rate of sedimentation of a flour suspension in the lactic acid medium. Higher gluten content and better gluten quality both give rise to slower sedimentation and higher sedimentation test values. The degree of sedimentation of a flour suspended in a lactic acid solution during a standard time interval is taken as a measure of baking quality. Starch content was analyzed according to ICC 123/1 method (1994) . The soluble, optically active compound accompanying the substance under examination were extracted with 10% ethanol and removed by filtration or centrifugation. The starch remaining in the residue was dissolved in hot, dilute hydrochloric acid, dissolved proteinanceous substances were precipitated with Carrez solution (I and II) and filtered. The optical rotation of the starch solution in the filtrate was measured and from this the starch content is calculated. Rheological properties of wheat flour dough (water absorption, dough development time, stability, degree of softening, quality number, valorimeter value) was analysed by the farinograph "Brabender" (Brabender OHG, Germany) (ISO 5530-1:1997) .
Ring shaped breads making and quality evaluation. Experimental baking of ring shaped breads was carried out under normal production conditions at the company "Javinė" (Lithuania). The recipe for the production of vanilla flavoured ring shaped breads was: 100 kg wheat flour, 37 kg water, 10 kg sugar, 5 kg fat, 2 kg pressed yeast and 1 kg salt. The dough was prepared by a single-phase method by mixing all the ingredients in a periodic mixing machine T2M63 (Russia) for 15-20 min. The dough was divided into 5-7 kg portions, rolled in a machine H4M2330 (Russia) and fermented at 26°C for 1.5 h. This operation was performed on a conveyor belt, where the dough sheet was covered by a linen cloth. The dough was shaped in a machine B-4-58PS (Russia) and the half-finished product was left to rise on a conveyor rising machine for 2 h (at 35°C and 70% relative humidity), followed by treatment with a water-steam mixture at 110°C for 4.5 min. The products were baked in an oven PXC-25M (Russia) at 220°C for 14 min.
Acoustic measurements. The quality of ring shaped breads was evaluated by the acoustic echolocation method, in which the speed of water absorption (nature of swelling) of the roll in time is followed by measuring the changes in water level during the measurement (the swelling dynamics) (Juodeikiene et al., 2006) . Arbitrary ranges of amounts of water in relative units (RU) were chosen as to classify the quality of the ring shaped breads as good, medium and poor. The main scheme of the experimental equipment for the investigation of absorbed liquid volume of porous products is shown in Figure 1 . The relationship between wheat baking properties, specific high molecular weight glutenin components and characteristics of varieties Statistical analysis. The data were analyzed using statistical software package SPSS, version 11.0 (SPSS Inc., USA). The general analysis of variance was performed.
Results and discussion
Characteristics of wheat flour quality. The results of the studied wheat flour quality parameters are presented in Table 1 . The protein content in the different flours ranged from 9.4% to 14.2% (Table 1 ). The highest protein content was determined in the flour made from the winter wheat varieties 'Portal' (14.2%), 'Zentos' (12.8%), 'Širvinta 1' (11.2%) and the spring wheat variety 'Munk' (12.0%), grown in Kaunas. The values of wet gluten amount and the gluten index in the analyzed samples changed from 13.8% to 32.8% and from 11.0 to 94.0 RU. The highest gluten amount is a characteristic of the flour produced from 'Munk' (26.83%), 'Portal' (32.8%) and 'Zentos' (29.2%), grown in Kaunas, while the optimal gluten index (GI) is a characteristic of the flour produced from 'Portal' (Pasvalys, GI − 75 RU) and 'Munk' (Plungė, GI − 83 RU). Analysis of the wheat chemical composition shows that the protein content seems to be the most important feature of differentiating genotypes. The quality of gluten (insoluble proteins) depends on the proportion of protein fractions in grains (Hasniza et al., 2014) . The quality of gluten depends on the size of glutenin molecules that had formed during grain maturation and this has an impact on the wheat baking properties (Barak et al., 2013 b) . Because the insoluble proteins seem to be mainly involved in the process of dough formation (Sivam et al., 2010) , the next stage of the work was concentrated on the analysis of the wheat gluten composition.
Variation in the storage proteins. Analysis of the electrophoretic spectrums of insoluble protein fractions of wheat (varieties 'Munk', 'Širvinta 1', 'Portal', 'Zentos', 'Kosack' and 'Marabu') identified the following gliadin and glutenin fractions: α-gliadins (31-32 kD (kilodaltons)), γ-gliadins (38-42 kD), ω-gliadin (44-64 and 70-74 kD) subunits, LMW-glutenins (36-38 and 42-44 kD) and HMW-glutenins (64-70 and 95-136 kD) subunits (Table 2 ).
The investigation showed that the relative amounts of sulphur-poor ω-gliadins and HMW-glutenins varied in the analyzed samples from 32.91% to 47.92% and from 1.77% to 11.4%, respectively. ω-gliadins predominated among the gluten fractions and differed in amount depending on the genotypes (Table 2 ). The greatest amount of this fraction was found in 'Zentos' (44.3÷46.22%) and in 'Portal' (42.31÷47.92%), the lowest -in 'Munk' (32.91÷47.15%). The amount of other gluten fraction of low sulphur content − HMW-glutenins − can vary in the analyzed wheat depending on both the genotype ('Zentos' and 'Širvinta 1') and the growing conditions ('Munk', 'Marabu', 'Portal' and 'Kosack'). The greatest amount of this fraction was found in 'Marabu' (10.32÷11.4%) and 'Širvinta 1' (7.51÷8.43%), the lowest -in 'Zentos' (1.77÷1.81%). The amount of sulphur-rich fractions -α-, γ-gliadins and LMW-glutenins − varied in the analyzed samples between 2.21-4.11%, 5.55-21.88% and 6.61-32.01%, respectively. Quantitative differences among some of these protein fractions (γ-gliadins and HMW-glutenins) in the different wheat varieties are strongly influenced by the growing conditions ( Table 2 ). The highest amount of γ-gliadins is specific to 'Kosack' (21.4-21.88%) in Kaunas and Pasvalys PVTS, while that of LMWglutenins − to 'Marabu' (32.01%) in Pasvalys and 'Munk' (25.03%) in Kaunas. The lowest amount of γ-gliadins in these fractions was found in 'Marabu' (5.55%) in Pasvalys, while that of LMW-glutenins in 'Kosack' (6.61%) in Kaunas. Other parameters such as the amount of a sulphur-rich α-gliadin fraction in the analyzed grain material were determined by the genotype. The highest content of this protein fraction was found in 'Munk' (3.43÷3.74%), while the lowest content − in 'Marabu' (2.21÷2.9%) and 'Širvinta 1' (2.32÷2.42%).
High molecular weight (HMW)-glutenin subunit compositions. This part is comprised of an additional investigation on the composition of HMWglutenin fraction of wheat varieties grown in Lithuania ( Table 3) . 'Širvinta 1' and 'Portal' possess the best baking properties having 8.5-9.5 quality points. In these wheat varieties Glu-1A1, Glu-1B (7 + 8), Glu-1B (7 + 9) and Glu-1D (5 + 10) subunits were identified. In the wheat variety 'Širvinta 1', an additional component, Glu-1B22 was also found. This component does not occur in the other wheat varieties. The wheat varieties 'Širvinta 1' and 'Portal' distinguish themselves by good baking properties. Satisfactory baking properties (6-7 points) were found to be characteristic of the wheat varieties 'Zentos', 'Munk' and 'Kosack'. I  II III  I  II  III  I  II  III   Subunits  I  II  III  I  II  III  I  II III 'Munk' 0 2* -0 7 + 9 6 + 8 -7 + 9 5 + 10 2 + 12 -5 + 10 7 6 -7 87.5 12.5 -100 6.87 -7
'Širvinta 1' 'Zentos' 0 0 -7 + 9 7 + 9 -5 + 10 5 + 10 -7 7 -100 100 -7 7 -'Kosack' 2* 2* 2* 6 + 8 6 + 8 6 + 8 2 + 12 2 + 12 2 + 12 6 6 6 100 100 100 6 6 6 'Marabu' 0 0 0 6 + 8 6 + 8 6 + 8 2 + 12 2 + 12 2 + 12 4 4 4 100 100 100 4 4 4 I − Kaunas, II − Pasvalys, III − Plungė Plant Variety Testing Stations (PVTS); proteins subunits: 0, 1, 2*, 2 + 12, 5 + 10, 6 + 7, 7 + 9 and 22
The lower quality of these varieties can be ascribed to the presence of the components Glu-1A0, Glu-1A2 and Glu-1B (6 + 8) alongside with the components Glu-1B (7 + 9) and Glu-1D (5 + 10). The poor baking properties of 'Marabu' is due to the combination of gluten components Glu-1A0, Glu-1B (6 + 8) and Glu-1B (2 + 12). Having only four quality points, this wheat variety should not be used for bakery products. It should be noted that the components Glu-1B (6 + 8) and Glu-1B (2 + 12) found in 'Marabu' and 'Kosack' had negative influence on the baking properties (Table 3) . However, 'Kosack' is of higher quality than 'Marabu' due to the component Glu-1A2 which is absent in 'Marabu'.
Mixing characteristics of flours. Wheat flour mixing properties are presented in Table 4 .
During dough mixing, the mechanical energy imparted induces conformational changes in wheat proteins, namely, breakage and formation of both covalent (-SS-) and noncovalent (hydrophobic and hydrogen) bonds (Kaddour et al., 2008) . Water must be added to the optimal absorption level so that dough can reach a stage of "optimum development" (Wesley et al., 1998; Kaddour et al., 2008) . The values of water absorption for all analysed samples were ranging from 54.9% to 67.9%. In most cases, the differences of water absorption between the wheat varieties ('Kosack', 'Marabu',
234
The relationship between wheat baking properties, specific high molecular weight glutenin components and characteristics of varieties 'Portal', 'Širvinta 1' and 'Zentos') are remarkable and influenced by the genotype-specific. The peak of water absorption was identified in the samples of 'Portal' (65.6 ± 2.3%), 'Širvinta 1' (63.0 ± 1.7%), 'Zentos' (61.7 ± 2.3%) and 'Munk' (62.0 ± 4.9%), the least values where in the samples of 'Kosack' (57.7 ± 2.5%) and 'Marabu' (57.3 ± 2.1%). Not only the structure of gluten protein but also the bonding within the protein plays important roles in the dough development and functionality. Proteins contain covalent and noncovalent bonds that contribute to dough formation and structure (Hoseney, 1994; Bushuk, 1998) . Noncovalent bonds include hydrogen bonding, hydrophobic interactions, ionic bonds and van der Waals interactions (Hoseney, 1994) . Although hydrogen bonds are individually weak, they create stability to the dough when large numbers of bonds are established during dough development. Hydrophobic and ionic bonds, although present in very small amounts, play significant roles in the interactions among the biopolymers within bread dough that consequently promote dough stability. It was determined that dough development time was short when 1.6 to 1.9 minutes were recorded for the analyzed samples of 'Kosack', 'Marabu', 'Zentos' and 'Širvinta 1' wheat. Those samples showed a good flour quality, whereas the samples from 'Munk' and 'Portal' wheat were characterised by long dough development time (2.4-2.5 min). Farinograph dough stability time is an important index for classifying wheat, and it often indicates the most appropriate end use for the wheat cultivars (Tian et al., 2007) . Investigation results pointed out that moderate values of dough stability, degree of softening and quality number varied in wide intervals .5 mm, respectively. Results showed, that not only the genotype but also other growing factors (contamination of wheat with fungal strains) are influencing the properties of flour. The best baking properties were distinguished for wheat varieties 'Zentos' (63.0 ± 2.8), 'Portal' (56.3 ± 7.1) and 'Munk' (56.0 ± 4.2) RU, the worst baking properties were for the wheat varieties 'Kosack' (44.3 ± 3.5) and 'Marabu' (43.7 ± 3.5) RU.
Many researchers calculate the valorimeter value, which is determined by the length of time required to mix the flour to minimum mobility and the descending slope. The larger the valorimeter value, the stronger -in terms of breadmaking potential -the flour (Pomeranz, Meloan, 2002) . Valorimeter value, derived by means of a special template, is an empirical quality score, and the higher values indicate stronger flour. The valorimeter value of all tested samples exceeds the 40 RU limit which indicates that they all are suitable for the production of wheat baked goods (Keeratipibul et al., 2013) .
Absorbed water quantity of the tested ring shaped breads samples from different wheat flour. Results of the absorbed water quantity of tested ring shaped breads made from different wheat flour, and results of HMW-glutenin and HMW-glutenin score are presented in Figure 2 . The ring shaped breads made from 'Marabu' wheat variety flour exhibited good structural properties of the crumb and are attributed to the good quality class. During swelling for 15 minutes the samples evenly absorbed 37.5 to 50.75 subunits of water. After swelling, the samples taken out of the water by a strainer were uniformly soft, retained their shape, the structure in the cross section of the crumb was even. These data were confirmed by the results of wheat quality and dough mixing properties (Table 4) . A significant HMW-glutenin fraction from 10.32% to 11.4% was determined in wheat variety 'Marabu', although the HMW-glutenin quality according to Payne's et al. (1980) methodology was estimated by four points -combination of ingredients Glu-1A0, Glu-1B (6 + 8) and Glu-1D (2 +12) ( Table 3 ). The total protein content in the analyzed samples was 9.5-12.1%, gluten content -12.2-16.9%, gluten index -11-13, sedimentation indicator -11-13 ml, water absorption was established by the farinograph -54.9-58.7%.
Medium baking properties (HMW-glutenin determination according to Payne scored 6-7) were typical of varieties 'Zentos', 'Munk' and 'Kosack'. Samples of ring shaped breads baked of these wheat varieties flour are attributed to the medium class. The composition of their glutenin components compared with I  II  III  I  II  III  I  II  III I  II  III  I  II  III  I  II and Glu-1D (5 + 10) HMW-glutenin components were determined. The ring shaped breads made from wheat varieties 'Zentos' and 'Munk' exhibited average structural properties of the crumb. During swelling for 15 minutes the ring shaped breads evenly absorbed from 23.45 to 24.91 subunits (Fig. 2) . After swelling, the samples taken out of the water by a strainer were unevenly soft, only in a partially preserved form; the crumb cross section of the structure was uneven, with an imbalance occurring in the structure and insufficient swollen areas. The ring shaped breads prepared from the wheat variety 'Kosack' flour absorbed small quantities of water during swelling (from 2.54 to 6.28 subunits). Their quality can be evaluated as average due to structure defects. In this case, the samples were swollen unevenly: the outer layers under the crust were sufficiently swollen and the inside part remained un-swollen. The baked products that distinguished themselves as of medium quality (according to the swelling indicators) were prepared from flour with a protein content of 9.4% to 12.8%, gluten content -17.1-29.2%, gluten index -20-94 subunits, sedimentation rate -16-49 ml, water absorption was measured by the farinograph -57.7-62.0%. Comparing the HMW-glutenin composition of the wheat variety 'Kosack' with HMWglutenin composition of the wheat variety 'Marabu', the Glu-1A2 component was additionally determined. The ring shaped breads prepared from 'Portal' and 'Širvinta 1' wheat varieties flour absorbed smaller quantities of water (from 3.6 to 14.7 subunits). In these cases, the ring shaped breads after 15 minutes of swelling retained their shape; only the crust and about 2 mm thick layer of crumb were swollen. The inner structure of the crumb remained solid and un-swollen. Thus, according to the results of the tests, these samples are attributed to the poor quality class.
The quality evaluation of wheat varieties 'Portal' and 'Širvinta 1' according to HMW component composition meets 8.5 to 9.5 points according to Payne methodology (1983) . In the studied samples there are 2-3 HMW component, which content in wheat varieties is different. In the wheat variety 'Portal' Glu-1A0, Glu-1B (7 + 9) and Glu-1D (5 + 10) composition of components dominates (76.0-89.2%), while the composition of components is much lower Glu-1A2, Glu-1B (7 + 9) and Glu-1D (5 + 10), the percentage is significantly lower (4.8-24.0%). A more diverse composition of components was established in the wheat variety 'Širvinta 1'. Here different percentages of HMW content consist from components: Glu-1A1, Glu-1B (7 + 9), Glu-1D (5 + 10) -23. , Glu-1D (5 + 10) -8. and Glu-1D (5 + 10) -4.7-58.4%. The quality indicators and dough mixing characteristics of wheat varieties 'Širvinta 1' and 'Portal' showed good baking characteristics: protein content -10.4-14.2%, gluten content -21.4-32.8%, gluten index -21-24 ('Širvinta 1') and 20-75 ('Portal') RU, sedimentation rate -21-24 ('Širvinta 1') and 34-41 ('Portal') ml, but they were not found to be suitable for good quality ring shaped breads production.
It was found that the most suitable for the ring shaped breads production are flours made from wheat with higher HMW-glutenin content (10.32-11.4%) and HMW-glutenin specific combination (Glu-1A0, Glu- 
